REACTION MECHANISM : PART-I 


u 


3.0 


3.1 


3.2 


Reaction : Breaking of old bond and formation of new bond is known as chemical reaction 


A+B + X+Y — — — A—X + B—Y 


Old bonds New bonds 


A sequential account of each step, describing details of electron movement, energetics during bond cleavage 
and bond formation, and the rates of transformation of reactants into products (kinetics) is referred to as 
reaction mechanism. Reactants are of two types substrate and reagent. 


Substrate is that reactant which supplies carbon to the new bond and the other reactant is called reagent. If 
both reactants supply carbon to the new bond then choice is arbitrary and in that case the molecule on which 
attention is focused is called substrate. 


CONCEPTS TO UNDERSTAND REACTION MECHANISM : 
(1) Bond cleavage (2) Attacking reagent (3) Reaction intermediate (4) Electronic effect 
TYPE OF BOND CLEAVAGE : 


(a Heterolytical cleavage/fission : Cleavage in which unequal distribution of electrons takes place 
during the bond cleavage is known as heterolytical cleavage. Due to unequal distribution of electrons, ions are 
formed. That's why it is also known as ionic cleavage or heterolytical cleavage. 
(b) Homolytical cleavage/fission : Cleavage in which equal distribution of e's takes place during the 
chemical reaction, is known as homolytical cleavage. 

Due to equal distribution of electrons, without charge unpaired electron containing species are formed, 
which are known as free radicals and cleavage is known as unionic cleavage/homolytical fission. 


le 


—ÓCO Gn 
| lonic cleavage 
| | © | Het m fissi 
=CESZ —(&3 * CZ eterolytic fission 
| 


| Un ionic cleavage 
-—O) 23 €» Z Or 


| Homolytic fission 
Reaction 


intermediate 


TYPES OF ATTACKING REAGENTS 
These are of two types : 
(a) Electrophilic reagent or electrophiles: 

Electrophilic (electro t philic) 

(electron + loving) 

The reagent which attacks on the negative part of the molecule or having attraction for electrons are called 
electrophiles. 

Electrophiles may be positively charged or neutral. 
(i) Positively charged electrophiles : 


@ ® o e © o ® e 
H SOH NO NO, X R R—C,; C,H; —Ne 
ll 

(ii) Neutral electrophiles :- central atom e deficient 

(a) All Lewis acids as : 

BF,, AICL, SO, ZnCl,, BeCl,, FeCl,, SnCl,, CO,, SnCl,. 

(b) Free radicals, carbenes and nitrenes act as electrophiles. 
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riva. 


(b) Nucleophilic reagent or nucleophiles 
Which attacks on the positive site of the substrate or loves nucleus or having attraction towards nucleus. 
Nucleophilic (Nucleo + philes) 
4 


(Nucleus + loving) 
Nucleophiles may be negatively charged ions or posses a lone pair of electron or ne. 
(i) Negatively charged nucleophiles. 


iS) [z [z e iS) © e o e 
H.OH.OR.CN.,X.R.R- COO. NH»5. SH 


(ii) All Lewis base which contains lone pairs or me 


H,O, R-OH,R-O-R, NH,, R-NH,, RN, CH,=CH,, CH=CH. 


(i) R - Mg - X, LiAIH,, NaBH, 

The star (*) indicates the atom which donates electrons to the substrate. 
Ambident nucleophile :- Nucleophiles which have two sites of electron rich centre or in which two or 
more atoms bear a lone pair of electrons. 


ss ss eo. 
Examples :- K?SO—N=O, NH,-OH, NaC-N 


REACTION INTERMEDIATE 
Carbocation : 


Cation in which positive charge is present on carbon atom is called carbocation. 


* Due to electron deficiency it acts as an electrophile and always attack on electron richer site. 
* It is incomplete octet species because it has six electron in outer most shell. 
* All electrons are paired. 


Carbanions : Anion in which negative charge is present on carbon atom is called carbanion. 


* It has eight electron in outermost shell so it is complete octet species. 
* It is an electron richer species because it has extra electron. 
* Due to presence of non bonding electrons it acts as a nucleophile. 


Free Radical : 


* Electrically neutral species in which unpaired electron is present on carbon atom is known as carbon 
free radical. 


* It has seven electron or odd electron in outermost shell of unpaired electron containing carbon. 
* It is electron deficient species due to incomplete octet. 
Carbenes (CH,:) : 


Carbenes are neutral carbon species in which the carbon atom is bonded to two monovalent atoms or groups 
and carries two nonbonded electrons. 


e It behaves as an electrophile. e 6 e in outermost shell. 


e [tis neutral. ° 4 e are bonded and two are nonbonded e. 


Nitrenes (- N :) 

Nitrenes are neutral nitrogen species in which the nitrogen is bonded to one monovalent atom or group 
and carries four non-bonded electrons. 

e [|t is monovalent radical. e. 6 e in outermost shell. 


e [t is neutral. " Two are bonded and four are nonbonded electrons. 
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3.4 


BEGINNER'S BOX-1 


Which of the following is ambident nucleophile :- 
(1) NHOH (2) NCO? (3) NO? (4) All of these 


CH3CH;-CI undergoes homolytic fission to produce :- 


(1) CH, CH, and CI (2) CH, CH, and CI? 


® © 
(3) CH, CH, and CI? (4) CH, CH, and CI? 


Which of the following intermediate has complete octet :- 

(1) Carbocation (2) Carbanion (3) Free radical (4) Carbene 
ELECTRONIC EFFECTS : 

There are four effects which affect the chemical reaction due to transfer of electron 

(1) Inductive effect (2) Mesomeric effect 


(3) Hyperconjugation (4) Electromeric effect 


3.4.1 INDUCTIVE EFFECT (I-EFFECT) : 


* Polarity induced in non polar o bond due presence of adjacent polar bond is known as inductive effect. 


GOLDEN KEY POINTS 


In Leffect there is partial displacement of e. 
After 3 or 4 C-atom I-effect is considered to be zero. 


Inductive effect decreases on increasing distance. 


Magnit f I effect « —— — — 
So Magnitude o effect « stance 
l-effect of hydrogen is considered as zero. 


-I groups : 


e [7] @ ZO sp sp 
—OR, > —NR, > —NH, > CIS > —C=N > ub S 
O 
—X> —OH > - OR > -C = CH > - NH, > Ph > -CH = CH, > H(I~ 0) 


+I groups : 
[9 9 [S | 
-NH > 7O > —COO > cues > == > —CH,—CH, > -CT, 
CH, CH, 
—CD,» —CH, > T > D > H(I~ 0) 
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APPLICATION OF I-EFFECT 
(1) Stability of carbocation : 


1 
E h +t 
me d did stability 
Stability of carbocation oc +I effect 
-I effect 
CH, 
5 l = s . 
uod dM Md > (2) CH>CH > (3) CH;>CH, > (4) CH, 
CH, CH, 
3? 9° m 


Reason: More no. of +I group. 
more stable carbocation. 
so stability order 1 » 2 » 3 » 4. 
(2 Stability of carbanion : 


Stability of Carbanion « -I effect 
+I effect 
CH, 
| 5 ; 
Pues 0) (2) CH-CH, (3) CH-CH, (9) CH, 
CH, CH, 
3° 9° " 


More No. of +I group. 
Less stable carbanion. 


So stability order 4>3>2>1 


o o o 
Example : (1) CI Ed I-CH,—CH, (2) CH;-CI E Rt 1, (3) CH;- CH;-CH;-CH;-F 
F F 


Minimum distance of —F. 
Maximum -I of —F. 
Minimum negative charge. 
Maximum stable. 


So stability order 1>2> 3 


o o o 
Example (1) CH —CH >F (2) CH—CH;> OH (3) CH —CH> NH, 


Maximum - of F. 

Negative charge will be minimum. 
Maximum stable. 

So stability order 1 > 2 > 3 
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rias. 


BEGINNER'S BOX-2 


1. Most stable carbocation is : 
® e 
(1) CH.— CH, (2) Br—CH,—CH, 


G ® 
(3) CI—CH,—CH, (4) F—CH,—CH, 


2. Most stable carbanion is : 


o 
(1) ČH—CH;—NO, (2) Cu. —cH,—cN 


9 e 
(3) CH;—- CH,—COOH (4) CH,— CH, — CH,— CH, — F 


(3) Acidic and basic strength : 


* Acidic strength : 


H' donor 


Acid 


e pair acceptor 


oe bas : " - ] effect 
Acidic strength œ Stability of conjugate base (anion) c ————— 
+I effect 
Example : 
() | CH;-CH,—COOH < Cl —CH,— COOH " F—CH,— COOH 
H? MH ET 
O [S] [S] 
CH ;—CH,— COO CI—CH,— Coo F—CH,— COO 
+I of -CH, Maximum -I of -F 
anion is less stable Maximum stable anion 


Corresponding acid is maximum acidic. 
(ii)  CCL—COOH > CBr,—COOH > CL—COOH 
maximum -I of Cl 
so maximum acidic. 


(iii) CH=CH; T COOH > CH, ra CH, — COOH > n 1, — CH, — CH, — COOH 
F F F 

minimum distance of F from -COOH 

maximum - of F. 

So maximum acidic. 
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(iv) CH,— COOH > CH,— COOH >  CH,— COOH 
| 
NO, H CH, 
-I of NO, +I of -CH, 
maximum acidic 
() HCOOH > CH,—COOH > CH,—CH,—COOH 


maximum +I 
minimum acidic 


, COOH „COOH CH, — COOH 
ud > 5 coon ^7 | 
COOH CH, — COOH 
minimum distance of -COOH from other 
maximum -I of -COOH on other 
maximum acidic 
CH, NH, H,O HF 
. ETÀ ar ar ar 
(vii) | « | « | « | 
O [S] [S] o 
CH, NH, OH F 


Negative charge on maximum E.N. 
Maximum stable anion 
So corresponding acid is most acidic 


(viii) CH=CH > CH;-C=CH > NH, > CH;—NH, 
=H" cR Lu? Hê 
O iS) O O 
CH=C CH,;,-C=C NH, CH,—NH 
negative charge on more EN +I of -CH, +I of -CH, 


atom and no +I 
anion is maximum stable 


so corresponding acid is most acidic 


(ix). CH,SH > CH;-OH 
H? H e 
o o 
CHS CH,—O 


negative charge on big size atom 
more stable anion 

so corresponding acid is more acidic 
* Basic strength : 


OH donor 


Base «S 
e pair donor 


H' acceptor 


1 


Basic strength œ +I effect c —— — — 
-I effect 


Ex.: (1) CH,NH, (2) C,H,NH, 
Ans. 4>3>2>1 


(3) C,H,NH, (4) C,H,NH, 
Maximum +I 


so maximum basic 
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BEGINNER'S BOX-3 


1. Which of the following is most acidic : 
(1) Cl,C—COOH (2) CI,|CH—COOH (3) CICH,—COOH (4) CH,COOH 


2. | Which of the following is most acidic : 


(1) 


(3) 


CH — COOH (2) CH, — COOH 
F Cl 

CP — COOH (4) qs — COOH 
Br I 


3. | Which is most basic among the following : 
(1) CH,CH,-NH, (2) CFCH,CH,NH, 
(3) O,N-CH,CH,-NH, (4) O-CH,CH,-NH, 


3.4.2 RESONANCE OR MESOMERIC EFFECT 


Delocalization of x e is called as resonance or complete transfer of xe: from one shell to another shell 
is called as Resonance. 


Conditions For Resonance 


(1) 


Ex. 


(2 


w 


Ex. 


(5) 


Ex. 


If there are two x bonds in conjugation then e of one x bond are transferred towards another x bond. 
A 
e [S] [S] € 
(i) cec eas en, <—> CH,-CH=CH—CH, <—> CH,—CH=CH—CH, 


b 
M (a) (b) 
(i) cH c —> CH-CH=C-H 


2 lo 


O 
If there is lone pair or a negative charge and x bond are in conjugation then lone pair of e~ or negative 
charge are transferred towards x bond. 


(2 


; = [s] @ 
. (i) ch, Lou Sàn — CH;—CH =OH 


(ii) Y) (5 


o o 
CH,—CH CH, <—> CH,—CH—CH, 


If there is positive charge (vacant orbital) and x bond are in conjugation then e of x bond are transferred 
towards positive charge. 


D e 
- cu X cu én, ——o Cu,-cu— cu, 


If there is free e and x bond are in conjugation. 


ca Mee. > CH,—CH —CH, 


If there is lone pair or negative charge and positive charge (vacant orbital) are in conjugation then e7 
of lone pair or negative charge are transferred towards positive charge. 


D iv D 
UIEROT «—— CH,=OH 
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GOLDEN KEY POINTS 


e In resonance only e are delocalised not atoms. 

e The number of e or number of unpaired or paired e- in all resonating structures should be same. 
e It is permanent effect. 

e All the resonating or canonical structures must follow the Lewis structures. 


Draw resonating structures : 


N d EN (Ong EN "oui M Cx er ea 


5-Resonating structures 


2. ex "M LI c5 "ox ak Ce "T" ons 


5-Resonating structures 


e & ® 
OR: me re Ce Cc 


5-Resonating structures 


EZ 
C—H = 
o oe O 
5-Resonating structures 


M-effect : Delocalisation of electron in conjugated system (due to presence of EWG or EDG) is known as 'M' effect. 


(1) +M effect :- Group that donates the electron pair to conjugated system is known as +M effect exerting 
groups and the phenomena is known as +M effect. 


+M group : Lone pair containing group like 


e.g. NH,. —QH. —ÖR, —NR,. —SH. —NHR, —X:, —ÑHCOCH, 


i e 
T OH 
eg. E 


-OH group lone pair donor 


So + M of -OH group 
(2) -M effect :- Group, that withdraws electron pair from the conjugated system, is known as -M 


effect exerting groups and the phenomena is known as -M effect. 
-M group : —CHO, —COOH, —COOR, —COR, —NO,, —CN, —COX, —CONH,, —SO.H 


CONS s 
eg. — 
g on e Oo 


-CHO group withdrawing e. 
So -CHO is -M group 
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APPLICATIONS OF RESONANCE EFFECT : 
(1) Stability of carbocation. 
Ex. Give stability order for :- 


, e e ® 
ü CH, =CH— CH, >  CH,—CH,—CH, > | CH,—CH-—CH — CH, 
stabilized by +I of Alkyl group -I of Alkenyl group 


resonance (SBR) 


e ® D 
(ii) CH, n CH=CH, > CH,—CH—CH=CH, >  CH,—CH-—CH, 
CH, 


SBR and +I of two -CH, SBR and +I of one -CH, SBR only 


® ® e ® ® ® 
(iii) (C,H,),C > (CH,),CH > C,H,CH, > CH,=CH—CH, > (CH,),C > (CH,),CH > 


E e ® e 
CH,—CH;»CH;» CH,—CH > CH=C 


: e e e 
(iv) ( \—cu, < ¢ Vc, < ¢ Xon, 
maximum resonance 


e e 9 
"Q^. OF g* 
SBR 


SBR 


and + I and - I 


“OC -Oo O 


more resonance less resonance localized ® charge 


No. reso. 


~ 9 e 
(vii) CH,—-C—H < CH, — CH, —C —H 
| | 


O O 
No reso. No reso. 
more -I of —CHO less -I of —CHO 


so less stable 
(2) Stability of carbanion : 
Ex. Give stability order of : 


© o iS) 
(i) I. CH,=CH—CH, IL. CH, — CH Ill. CH, — CH, 
SBR negative on more EN 
stability order I > II > III 


. 9 o O © o o o © 
(i) (CH) > (CHCH > C;H.CH, > CH,=CH— CH, > CH,SCIL— CH, > (CH},CH > (CH), C 
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(3) 


(4) 


o e o 
(ii) I. O I. e M. Q 


resonance stable more resonance stable localized © charge 


stability order II > I > III 


[S] o o 

(iv) CH,—NO, CH, —CH,—NO, CH —CH-—NO., 
SBR no. reso SBR but +I of CH, 
stability order I > III > II 


o 
W i (Y IL ( SCH, I. ( cn, 


SBR and +I SBR SBR and more +I 
stability order II > I > III 
Stability of free radicals. 


. Give stability order for : 


() L CH,=CH—CH, I. CH,=CH III. CH, =CH—CH—CH =CH, 
less resonance no resonance more resonance 


stability order III > I > II 


(i) (CH),C > (C,H),CH > (CH)CH, > CH,=CH—CH, > (CH,),C > (CH,),CH > 


CH,CH,> CH, 
Stability of resonating structures (R.S) Rules : 
(i) | Complete octet R.S. is more stable than incomplete octet. 
(ii) _Nonpolar R.S. is more stable than polar resonating structures. 
(iii) For charged R.S. negtive charge on more EN and positive charge on less EN is more stable. 


Ex. Arrange the following for stability order. 


® ® 
(i) R—C—OH > 2 —H > ENS 
Il 
0 B o° 
complete octet, nonpolar complete octet, polar incomplete octet 
e Q 
(ii) R—C—OH > R—C—OH 
lo lo 
O O 
less EN atom more EN atom with 
with incomplete octet incomplete octet 
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e e 
(iii) R—C-—O < R—C=O 


incomplete octet complete octet 
: e e 
iv) CH, =CH-O > CH2 -CH=0 
(negative charge on more EN) (negative charge on less EN) 


(5) Aromaticity (Huckel's rule) : Cyclic, planar and completely conjugated system with (4n+2)r 
electrons (where n = 0, 1, 2, 3, ...) is known as aromatic compounds, these compound gains 
extra stability which is known as aromaticity. 


Note : [4n + 2] x electrons. (Odd number of x electron pairs) means 


If n=0 2x electrons or 1 pair 
n=1 6x electrons or 3 pairs 
n=2 10r electrons or 5 pairs 
n-23 14r electrons or 7 pairs 


Compound Plannar | Cyclic Huckel Aromatic 
Resonance | Rule Yes/No 
(4n+2) xe 


A 
A 
A 
À 
Q 
© 
* 
My 
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6ne + One 


BEGINNER'S BOX-4 


1. Which of the following is nonaromatic 
(1 2) (3) y 4) © 
o 
2. | Which of the following compounds are aromatic in nature 
NH, 
(a) (0 oC I (d) l p 
Ñ Q 
(1) Only a (2) a and b (3) a,b,d (4) all of these 
3. Which of the following is not aromatic compound 
O 
l J j 
" "s oN 
a) Ñ Qu z (3) O (4) All of these 
I N | e 
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(6) Acidic and Basic strength : 


-M,-I 
idi : Acidicstrength « stability of conjugate b i : ) 
(a) Acidic strength : | cidic strength « stability of conjugate base (anion) o PISTES 


Illustrations 


Illustration 1. Carboxylic acids are more acidic than phenols, why ? 


Solution. R—C—O0H EI 


l 
O 


E [s 
S 
py DUC 
oO 
O 


O 
2, equal R.S. more stable anion 5, unequal R.S. less stable anion since —ve 
so corresponding acid is more acidic. charge is being shared by oxygen is less 
Here, carboxylate ion is more stable electronegative carbon. 


than phenoxide ion. 
Note : The molecule having equivalent R.S. has more stability than the molecule having non equivalent R.S. 


Illustration 2. Phenol is more acidic than alcohols why ? 


Solution. Ph —OH R—OH 
Etg H? 
Ph — O° (Phenoxide ion) R—O® (Alkoxide ion) 
anion stable by resonance no resonance. 
So, corresponding acid is more acidic. less stable anion 


(b) Basic strength order :- Tendency to donate the electron pair by an atom or group is known as its 
basic strength. Compounds in which electron pair is delocalised will be less basic while, Those in which 
electron pair is localised will be more basic. 


[Basic strength oc H® accepting tendancy « l.p.donating tendency oc Mie j 


-M-I 
Ex. Give basic strength order : 
" Cr Cr CH,—NH, C Y NH —CH, 
I II Ill 
l.P. is stabilized by no reso. of l.p. l.p. is stabilized by resonance 
resonance so maximum basic and +I of CH, 
basic order — I> Il >] 
= C 
ii " " 
eC e : 
H 
I II Ill 
localized l.p. localized l.p. 
SBR on more EN on less EN 
basic order — ll >>I] 
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Illustration 3. 


rias. 


(iii) [ | < di 
ij 
H 
more resonance of l.p. less resonance of l.p. 
so less basic so more basic 
T 
"e (J Q Q 
P > 1 1 
H H 
I II TII IV 
l.p. on more -l +I less — I of 
more EN of oxygen nitrogen 
so minimum basic 
So, basic order Il>V>I>I1 
Illustrations 
Give stability order of : 
® e ® E 
CH, CH, CH, CH, 
(i) 
(-M) NO, (D) Cl (+I)CH, (+M) OCH, 
I II TII IV 
T | 
charge | charge fT charge | charge | 
So stability order V>l>i>! 
e e @ 
CH, CH, CH, CH, 
(i) One CL © 
NO, 
NO, 
I II TI IV 
-M, = -M, and -M, = 0 
but -i > 4, > M and -I increases positive charge. 
stability order is V>l>M>IlI 
® E e a) 
CH, CH, CH, CH, 
(i) On = ol © 
OH 
OH 
I II Ill IV 
-OH group shows +M effect 
+ M, = + M, and + M, -0 but -l > 1, > -lp and + M >> -I 
So +M stabilize the carbocation by decreasing positive charge 
Stability order III > I > IV > II 
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Illustration 4. 


charge 
stability order 


[e 
CH, 


-M and 

more -I 

charge is minimum 
So stability order 


charge | 
II II» IV 


o 
CH, 
NO, 
II 
M20 
only -I 


I» H>H > IV 


Give acidic strength order for : 


OH 


NO, 
I 


-M 
So acidic order is 


OH 
NO, 


—M and 
more -I 


OH 


I> I> M> IV 


OH 
NO, 
II 
M=0 
only -I 


o o 
CH, CH, 
(+I)CH, (+M) OCH, 
TII IV 
charge f charge | 
o e 
CH, CH, 
NO, 
IIT IV 
—M and 
less -I 
OH OH 
CH, OCH, 
Ill IV 
+I +M 
OH OH 
NO, 
Ill IV 
—M and 
less -I 


Acidic order should be I > III > II > IV but correct order is III > I > II > IV 
Reason : Due to intramolecular H-bonding in ortho nitrophenol, it is less acidic than para 


nitrophenol. 


OH-... 


Sx 


e intramolecular H-bonding 


e less association 
e less B.P. 

e more volatile 

e less acidic 


e less soluble in water. 


intermolecular H-bonding 
more association 

more B.P. 

less volatile 

more acidic 

more soluble in water. 
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OH OH OH OH 
(i) NO; NO, n Gr ie 
NO, NO, 
I II Ill IV 
maximum —M and 
maximum -I effect 
so maximum acidic 
Acidic order I > II > III > IV 
COOH COOH COOH COOH COOH 
(iv) 
NO, Cl CH, OH 
I II Ill IV V 
-M -I +I +M 
acidic order is I > II > III > IV > V 
() H—COOH CH,COOH C,H,—COOH 
I II Ill 
Acidic order is I > III > II 
COOH 
COOH COOH COOH 
(vi NO, 
NO, NO, 
ortho effect only -I -I and -M 
Acidic order is > o > p > m > benzoic acid 
COOH 
COOH COOH COOH 
T (o 
OCH, OCH, 
ortho effect only -I -I and +M 
Acidic order is > o > m > benzoic acid > p 
COOH 
COOH COOH COOH 
(vii) (of RR ol 
CH, CH, 
ortho effect only +I +I and +H 
Acidic order is — o > benzoic acid > m > p 
COOH 
X 
(xi) 
X 
ortho effect -I (more) -I (less) 
Acidic order is — o » m » p » benzoic acid 
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Illustration 5. Give basic strength order for : 


NH, NH, NH, NH, 
(i) 
NO, Cl CH, OCH, 
I II Ill IV 
M I +H +M 
Basic strength order IV > II > I >I 
NH, 
NH, NH, NH, 
i) (Gr i: ol © 
SIP 
-M and -I only -I -M and -I 
Basic strength order is > aniline > m > p > o 
NH, 
NH, NH, NH, 
(iii) SEL 
CH, CH, 
SIP only +I +H and +I 
Basic strength order is > p > m > aniline > o 
BEGINNER'S BOX-5 
1. — Most acidic among the following is : 
(1) ( on (2) ( c= (3) 4 \-on (4) ¢ youn 
2. | Which nitrogen is most basic :- 
3 
C —NH, 
1 | 
H—N 
NH 
2 
(1) 1 (2) 2 (3) 3 (4) All are equally basic 


3. | Which is strongest base ? 


(1) pyrole (2) Aniline (3) Pyridine (4) | 
H 
4. Which is weakest base : 
(1) CTH,—CH.—NH, (2) CH,.—CH,—NH—CH, 
(3) O,N—CH,—NH, (4) CH,—NH—CHO 
gore Q Shrivastava Classes, D-27, Near JVTS Garden,Chattarpur Extension 
ce New Delhi - 110074 17 


9810934436 , 8076575278 , 8700391727 


3.4.3 


HYPERCONJUGATION EFFECT (H-EFFECT) 


Complete transfer of e- of C-H o bond towards x bond or positive charge or free electron is called as 
H-effect (permanent effect). It is also called as No bond resonance (given by Nathen and Baker). 


CONDITIONS OF H-EFFECT : 
If there is C-H o bond and positive charge are in conjugation 
Carbon which is attached to positively charged carbon is called as a -C and H which is attached to 


a. -C is called as a — H. So if number of a. — H are more, then there will be more number of hyperconjugating 
structures, so more stable will be the carbocation. 


e 


H H H H 
al 8 | | 

H $ ČH, < > H ‘ CH, < ^ H—C=CH, < ^ H? C=cH, 
H H H i 


all are called as hyperconjugating structures or canonical structures. 
If there is C-H o bond and free e are in conjugation then there will be H-effect. 


Carbon, which is attached to C having unpaired e^, is called as a-C and H which are attached to o-C are called 
as o-H. 


cH H H H 
IAN | AE 

is => d 1,¢ ^ H—C=CH, < ^ H C=CH, 
H H H H 


If there is C-H o bond and x bond are in conjugation then there will be H-effect. 
sp? carbon which is attached to double bonded C is called as a—C and H attached to a-C is called as a-H. 


f i | | 
o O e o 
ou uu c a M i e—9 HC=CH—CH, —5 H C=CH—CH, 
| 
® 
H H Bü H 
Note : If there is C—H o bond and negative charge in conjugation then there will be no H-effect. 
H 
aX 
H—C~ CH, (No H - effect) 
H 
no shifting of C—H o bond, because anion is having complete octet. (8e?) 
APPLICATION OF H-EFFECT 
Stability of carbocation / Free Radical /Alkene 
* Stability oc No. of canonical structures œ No. of a H. 
Example : Give stability order for :- 
i 
(i) CH > CH.-CH > CH—CH, > CH, (= M) 
CH, CH, 
9 oH 6 a-H 3 a-H Zero a-H 
Maximum stable 
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© OM O > Q* e» 


7 a-H 4 a-H 1 oH 
Maximum stable 


(iii) |^ CH,-CH=CH, > CH,—CH, 
3 a-H Zero a-H 
more stable 


(iv) — Stability order of alkenes will be 


CH, CH, CH, CH,... CH, H CH, H 
C=C C=C > C=C > C=C 
ea” Seu. E cH? M a Si " m 


CH H H H 
cH, eH, »c-c >  »Cc—C 
Mo > y Ka lee. 


GOLDEN KEY POINTS 


m) Heat of hydrogenation : 


R—CH=CH, + H, > R—CH,—CH, + AH (Heat of hydrogenation) 


Heat evolved when any unsaturated hydrocarbon is hydrogenated is called heat of hydrogenation (AH) 


(If alkene is more reactive towards hydrogen then it will evolve more AH) 


1 1 
stability of alkene d number of a- H 


So, |Heat of hydrogenation o 


BEGINNER'S BOX-6 


1. Which of the following alkene is most stable (R = CH. 
(1) R,C=CR, (2) R-CH—CR; (3) R—CH=CH—R (4) R—CH=CH, 
Which of the following has minimum heat of hydrogenation. 
(1) ethene (2) Propene (3) cis-2-butene (4) trans-2-butene 


3. Which of the following is most stable. 


(1) Conjugated alkadiene (CH, =CH—CH=CH,) 


(2) Isolated alkadiene (CH,—=CH—CH,—CH=CH,) 

(3) Cumulated alkadiene (CH, —C— CH.) 

(4) All are equal. 
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4. What is the order of acidic strangth of given molecules 


OH OH OH OH 
( Oni () o am) v © 
CH, 
CH, 
(1) L5» II > III » IV (2)IV>II>I>1 
(3) IV>I>II>1 (4)I>1>WV> Il 


3.4.4 ELECTROMERIC EFFECT : (E Effect) 


Complete transfer of a shared pair of x-electrons from one atom to another atom in presence of attacking 


reagent, is known as 'E' effect. 


(i) Positive Eelctromeric Effect (+ E effect) : In this effect the x -electrons of the multiple bond are 


transferred to that atom to which the reagent gets attached. For example : 


® 
pote > C-C 
(attacking H 
reagent) 


(ii) ^ Negative Electromeric Effect (-E effect) : In this effect the n- electrons of the multiple bond are 


transferred to that atom, to which the attacking reagent does not get attached. For example. 


i) o 
>C et O+CN > >C O 
attacking CN 
reagent) 


Shifting of n electrons : 


® o 
(i) cu, Ltn, OE MENU 


is [s] o 
(i) cH — cu eg, ent, CH O_O, 
+] 
(a) 
- (x reagent e 8 OW 
(ii) CH,- C2 C—CH,E8895 cn. C— C CH, o CH—C=C—CH, 
Ay (a) (b) 
(b) 
o [7] 
(iv) CCl, cite, ragent CCl —CH —CH, 
-I 
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3.5 TAUTOMERISM OR DESMOTROPISM 


e Tautomers have same molecular formula but different structural formula due to migration of active hydrogen 
from one polyvalent atom to another polyvalent atom. This pnenomena is known as tautomerism. 
e Desmotropism means bond turning. [Desmos = Bond ; Tropos = Turn] 
CH, — C —H 


| I 
H O 


a.-Hydrogen or active H 


a-H of carbonyl compound is active H 


H H 
Ex. ae V—— acep 
T: ó-H 
Ex. cH,-c-en, — cH,-c- CH, 
O H O—H 
keto ene + ol = enol 


Note : (1) Tautomers exist in dynamic equilibrium. 
(2) By shifting of H-atom, x bond also changes its position. 
(I) Condition for Tautomerism : 


(a) For carbonyl compounds :- Carbonyl compounds having at least one active-H (a—H) show tautomerism 


(i) SM 3aH, shows tautomerism. 
O 

(ii) m CH, 6 aH, shows tautomerism 
O 

(iii) CH,—CH-—C-—H laH, shows tautomerism 
cH, d 

(iv) H—C—H No a H, No tautomerism 

^ 

O 
| 
C 


—H 
(v) of No a H, No Tautomerism 


i 

(vi) | C—CH, (Acetophenone) 3 a H, shows tautomerism (Acetophenone) 
(vii) cae as (Benzophenone) No a H, No tautomerism (Benzophenone) 

O 
(viii) Ph—C—CH,—C—Ph 2aH, shows tautomerism 

Il 

O O 
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H H 
(ix) H 4 aH, shows tautomerism 


(x) a-H, attached sp? carbon does not initiate in tautomerism 


(b) For nitro compounds : Nitro compounds having at least one active-H (a — H) show tautomerism 


O 


ay" O 
qH N \ e E CH = NT 
H OH 
Nitro form Acinitro form 


(acidic form so soluble in base) 


(c) H—CzN and H—N = C are tautomers [also Functional isomers] while R—C=N and R—N=C are 
only Functional isomers. 


H—C=N C=N—H 
Active H 
,0 
(d) TN and H—O—N-O are tautomers. 


Note : Nitro compounds with at least one a-H are soluble in NaOH. 


(II) Enol Content : 


1. CH, E —H gem. CH =C—H 
H O OH 
"keto" (& 99%) "enol" (= 1%) 
O OH 
QU c Ol 
"keto" (* 1%) "enol" (stable by resonance and aromatic nature) (=~ 99%) 


GOLDEN KEY POINTS 


More active the H, more will be its participation in tautomerism. 


Stability of enol form depends on (i) Resonance and (ii) H — Bond (iii) Aromaticity. 
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"NEG 


BEGINNER'S BOX-7 


1. Which of the following does not show keto enol tautomerism. 
O 
O H o 
H CH —CH —OH 
(1) (2) (3) «(of 
O O O 


2. | Which of the following is not soluble in NaOH. 


(1) CH,CH,—NO, (2) (CHJ,CH—NO, 
(3) (CELLC-NO, (4) Ph—CH,—NO, 
3. Which of the following has highest enol content. 
(1) .CH;-C—H (2) CH—C—CH, 
I 
(3) CH;-C—CH;-C—OGH, (4 CH;7C—CH;-C—CH, 
L | I | 
4. In which of the following reaction most stable enol is present. 


OH O OH 


OH OH 
O 
A =A To 


O OH 
ANSWER KEY 
BEGINNER'S BOX-1 


l PE Que] 1 | 2 | 
BEGINNER'S BOX-2 


i E Que) 1 |2| 3| 
BEGINNER'S BOX-3 ans | 1 11141 


<eo. Ou] i 12 [ 3 | 
BEGINNER'S BOX-4 Ans.| 4 | 4 | 3 | 


BEGINNER'S BOX-5 CLARE Ee 
[Ans| 3 | 2 | 4 | 4 | 


MPP Ou] 1| 213 [| 4 | 
BEGINNER'S BOX-6 Ans.| 1| 2| 1 | 3 | 


MPP Ou] 1| 2] 3 | 4 | 
BEGINNERS BOX7 Ans.| 3 | 3 | 4 | 4 | 
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rivast; vs > 
%, 
" . 
el 


EXERCISE-I (Conceptual Questions) 


ATTACKING REAGENT 8. The correct order of stability of given carbanions will 
be :- 
1. Which of the following species is an electrophile " o és 
(1) RNH, (2) SO, CH,-CH, CH=CH HC=C 
(3) NO,° (4) ROH (I) (ID) (III) 
2. | Which of the following acts as a nucleophile? (I> I» Hl (21121 
(3I» Ill >I (4) IT» 15 III 
(1) Ñ (2) :CCI 
= í 9. Which is most basic among the following :- 
o (1) CH,NH 
3 4) * 3 2 
(3 NH, (4) *CH, oo aa 
REACTION INTERMEDIATES eH NAS 
(4) (CH3;CHNH, 
3. | Which of the following contains only three pair of 
Sperone 10. Which of the following has maximum pK, :- 
(1) Carbanion (2) Carbocation (1) CH,FCOOH 
(3) Carbon free radical (4) None (2) CH,CICOOH 
(3) CH,COOH 
4. Carbanion is a :- (4) HCOOH 
(1) Base (2) Nucleophile 
(3) Both the above (4) None 11. Which of the following is most acidic 
(1) Methoxy acetic acid 
EFFECT (2) Acetic acid 
o (3) Chloro acetic acid 
5. CH, 5 less stable than :- (4) Trifluoroacetic acid 
iS) o 
(1) CH4—CH, (2) CH;—CH—CH, 12. Which of the following show + [effect :- 
o o (1)-OH = (2) - OCH, (3)- CH, (4)- Cl 
(3) CH,—NO, (4) CH,—CH—C,H, 
13. Among the following the most highly ionised in water 
6. Decreasing order of -I effect of the triad [-NO,, is: 
® (1) CH4CH,CHCICOOH 
-NH;, -CN] is :- (2) CH,CH,CCL,COOH 
aa) EON NOL ON (3) CH,CHCICH,COOH 
" i £ (4) CH,CICH,CH,COOH 
(2) - NH, > -CN > NO, f : 
à 14. The strongest acid amongst the following 
(3) -CN > -NO, > -NH, compounds is ? 
NH (1) CH3CH;CH(CI)CO;H 
c RO : (2) CICH;CH;CH;COOH 
3) CHCOOH 
7. Most stable carbanion is :- os 
(4) HCOOH 
1 HC=C 2) H C-CH 
(1) 7 PES 15. Which ofthe following acids is stronger than acetic 
CH acid :- 
3 
(3) cH,-¢ CH, (4) CH.-C-CH (1) Propanoic acid (2) HCOOH 
CH, CH, (3) Butyric acid (4) (CH.),CHCOOH 
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16. Which of the following acids have the lowest pK, | 20. The stabilization due to resonance is maximum in 


value :- 
Cl 
(1) CH; by COOH 
(2) Cl—CH;-CH,—COOH 


(3) CCI,COOH 
(4) CHCI,COOH 


21. In which of the following compounds carbon- 
R- OR M-EFFECT chlorine bond distance is minimum :- 
17. Most stable carbocation i iuc que 
ost stable carbocation is :- (2) C.H,—CH,—CI 
(3) CH,=CH—Cl 
® 4) CH,=CH—CH,—Cl 
CH, eu, (4) CH,=CH—CH,—C 
22. Consider the following carbocations 
(1) (2) a , 
(a) CHO—{O)—CH, (b) (o)—CH, 
Cl NO, 
e e 
(à CHXO)—CH, (à CH,- CH; 
" " The relative stabilities of these carbocations are such 
CH, CH, that :- 
(Ijd<b<c<a 
(3) (4) (22b<d<c<a 
(33d«b«ac«c 
OCH; (4)b<d<a<c 
18. Most acidic compound is :- 
23. Among the following, the strongest base is :- 
(1) (O)—OH (1) GH,NH, 
(2) p-NO,-C,H4NH, 
(3) m-NO,-C,H,NH, 
(2) (0)—cO.H (4) C;SH;CH,NH, 
24. Arrange in decreasing order of basic strength : 
(3) HC{O)—COH "i 
NH, 
(4) 0,N—{O)—CO,H NH, 
() Of an 
19. Which resonating structure of vinyl chloride is least NO; 
stable :- 
(1) CH,—cH—dl: NE net 
Q @ (M) (IV) 
(2) CH,—CH- CI 
B A CHO CH, 
(3) CH,—CH—Cl 
7 (D I»1 » II » IV (2) I >HI >I>IV 
(4) All have equal stability 3)IV>I>M>0 — (IV»I» I» Il 
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25. 


26. 


21. 


28. 


29. 


The most stable carbanion among the following is 


[9] o 
CH;—CH, CH, 
"^^ egr 
o O 
CH, CH, 
(3) (4) 
OCH, NO, 


Which of the following is most stable carbocation:- 


D 
O D 
e e 
(3) (Su, (4) CH,-CH-CH, 


The oxygen atom in phenol - 

(1) exhibits only inductive effect 

(2) exhibits only resonance effect 

(3) has more dominating resonance effect than 
inductive effect 

(4) has more dominating inductive effect than 


resonance effect 


Which is incorrect stability order :- 


[7] [7] 
CH- CH, » CH,- CH- CH, 


= 
Q 
as 
N 
I 


[s] [7] 
CH « CH,- CH, 


Q (S) 
(3) CH, - CH, - ČH, > CH,- CH - CH, 


e e 
(4 CH,- CH, > CH40- CH, 


Mesomeric effect is due to :- 
(1) Delocalization of o es 
(2) Delocalization of x es 


(3) Migration of H — atom 
(4) Migration of proton 


30. Which of the following is least basic :- 


31. 


32. 


33. 


34. 


NH, NH, 
(1) © ` (2) 

NO, OCH, 

NH, NH, 
(3) (4) 

Cl CH, 


Among the following the pKa is minimum for :— 
(1) CSH;OH (2) HCOOH 


(3) CH,OH (4) CH,C=CH 


Among the following the aromatic compound is — 


ol | 2) 


: TN 


Which is aromatic compound among the following 


oA acy 


Select the correct option for stability of following 


(4) All the above 


carbanions : 

CH, 
o o lo 
CH, ; C,H,CH, ; CH,-C 
(I) (II) CH, 


(1) L5 II >M 
(3 III» II» I 


(2) II » I» Ill 
(4) II » III» I 
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35. 


36. 


37. 


Correct increasing order of acidity of the following | 38. 


phenols is :- 


OH OH OH 
vene (9) (8-9 
CH, NO, 


OH OH 


OH OH OH 
s eno (8) (8-9) 
CH, NO, 


QH OH 


The non aromatic compound among the following 


D 
(3) (4) l 


The correct order of acidic strength of the following 
compounds is :- 
A. Phenol 

C. m-Nitrophenol 


B. p-Cresol 
D. p- Nitrophenol 


TT 39. 
TOLONE 
NO, CH, 


40. 


OH 
(4) < (9 < C,H.OH 
41. 
CH, NO, 


(2) [ \ 42. 


Which one of the following compounds is most 


(2) Kar 


(4) CICH,CH,OH 


acidic:- 
CX, 
(1) NO, 
OH 
Tos 


Which of the following is most acidic :- 
(1) phenol 
(2) benzyl alcohol 
(3) m-chloro phenol 
) 


(4) cyclohexanol 


Which of the following is the strongest base :- 


(1) OR (2) (0 )-NH-CH, 
(3) en (4) (0)—CH,-NH, 


The dipole moment of vinyl chloride is lower than 
that of methyl chloride. This is due to :- 

(1) Resonance effect 

(2) Inductive effect 

(3) 
(4) 


Electromeric effect 
Hyperconjugation 


Which is Aromatic compound :- 


Oc 


(4) 2 and 3 both 


T NES 43. Which of the following is the most acidic compound :- 
iu diid (1) CH, = CH, (2) HC = CH 
2)D>C>A>B 
(3)B>D>A>C a NC ol \ 
(4)A>B>D>C 
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44. 


45. 


46. 


47. 


48. 


Among the following the strongest acid is :- 
(1) CH,COOH 

(2) CSH,COOH 

(3) m-CH,OC,H,COOH 

(4) p-CH,OC,H,COOH 


The least reactive chlorine is present in — 
(1) Methyl chloride 

(2) Allyl chloride 

(3) Ethyl chloride 

(4) Vinyl chloride 


Which one of the following resonating structures 


of 1-methoxy-1,3-butadiene is least stable :— 


Q Q 
(1) CH;-CH-CH-CH- O-CH4 


Q e 
(2) CH,-CH-CH-CH- Ó-CH, 


(3) CH,-CH-CH-CH-0-CH, 
(4) CH,-CH-CH-CH-O-CH, 


Four structures are given in options (a) to (d). 
Examine them and select the aromatic strucutures. 


(1) a and d (2) b and c 
(3) a and b (4) a and c 
Order of acidic strength of the following compound 
will be : 
(A) (B) 
CH, 
OH OH 
(C) (D) 
NO, 
NO, 
(101 C»D»5B^5A (2)D>C>B>A 


4)B>A>C>D 


49. Phenol is less acidic than 
(1) Ethanol (2) o-Nitrophenol 
(3) o-Methylphenol (4) o-Methoxyphenol 
50. Mark the correct order of decreasing acid strength 
of the following compounds. 
OH OH OH OH OH 
o OCH, o *NO, D 
NO, OCH, 
(a) (b) (c) (d) (e) 
(lje>d>b>a>c (2)b>d>a>c>e 
(3)e>d>c>b>a (4)b>d>c>a>e 
HYPERCONJUGATION 
51. Which of the following compounds exhibits 
hyperconjugation : 
(1) Phenol (2) Ethyne 
(3) Ethanol (4) Propene 
52. Which of the following is least stable :— 
(1) CH,-CH-CH, 
(2) CH,-CH,-CH, 
E 
(3) CH,-C-CH, 
CH, 
CH, 
l 
(4) CH.-C-CH-CGH, 
CH, 
53. Which of the following is most stable alkene :- 


HN sH 
1 =C 
(1) H^ MH 
CHN -C ZH 
H^" NH 
HCN " 27H 
H~ NH 
CHa oH H 
NS p. 
(4) CH C= 
H~ NH 
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54. The correct order of increasing stability of the given | 58. Tautomerism is not observed in :— 


alkenes is 


(1) 1- pentene > cis 2- pentene > trans — 2-pentene (1) Hc ert IER-CHECHCOH 
» 2- methyl - 2 - butene ? 
(2) 1- pentene > trans -2- pentene > cis -2- pentene 
> 2 - methyl - 2 - butene cis 
(3) 1- pentene < cis 2- pentene < trans— 2-pentene (3) CH3-NO, (4) ach shia 
3 


< 2 - methyl - 2 - butene 
(4) 1 —- pentene < trans — 2-pentene < cis -2- pentene 


< 2 — methyl - 2 - butene 59. Which of the following is not soluble in NaOH 


TAUTOMERISM soian 
55. Tautomerism is due to :- (1) hs OHNO, 
(1) Delocalization of sigma electrons CH, 


2) Delocalization of pi electrons 


) 
3) Migration of active-H-atom (2) C 2-0 
2 

) 


4) None is correct 


( 
( 
( 


56. Which of the following will lead to maximum as a 


enolisation :- CH 
h (4) CH,— CH; CH—NO, 
(1) CH,-C-CH, 


60. Which of the following has highest enol content. 

(2) CH.-C-CH.-C-H 
Ó Ó 

(3) CH—C—CH—C—CH, 


d | L 
Br 


SS 
d BAA, 
AA 


57. Urea prgn molecule exhibits (isomerism):- 


(1) Chain (2) Position 


(3) Geometrical (4) Tautomerism 


EXERCISE-I (Conceptual Questions) ANSWER KEY 


Que| 112 | 3|4]|5]|96]|7] 8 | 9 | 10| 11 ^ 12 | 13 [| 14 [| 15 | 
Ans| 2 | 3 | 2 | 3 | 3 | 1 | 1 | 2 | 4 | 3 | 4 | 3 | 2 | 1 | 2 | 
Que 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 
Ans| 3 | 3 | 4 | 3 | 4 | 3 | 1 | 4 | 3 | 4 | 1 | 3 | 4 | 2 | 1 | 


Que] 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 
Ans| 2 | 3 | 4 | 2 | 3 | 1 | 2 | 1 | 3 | 4 | 1 | 4 | 4 | 3 | 4 | 
I NGARANECHNCEKONEUNSCARZ ENS RUNNCN RON RNC UN 
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EXERCISE-II (Assertion & Reason) 


Directions for Assertion & Reason questions 


Target AIIMS 


These questions consist of two statements each, printed as Assertion and Reason. While answering 
these Questions you are required to choose any one of the following four responses. 


(A) 


If both Assertion & Reason are True & the Reason isa correct explanation of the Assertion. 


(B) 


If both Assertion & Reason are True but Reason is not a correct explanation of the Assertion. 


(C) 


If Assertion is True but the Reason is False. 


(D) 


If both Assertion & Reason are false. 


Assertion :- Tertiary carbonium ions are generally 
formed more easily than primary carbonium ions. 
Reason :- Hyperconjugative as well as inductive 
effect of additional alkyl groups stabilize tertiary 
carbonium ions. 

(1) A (2) B 


(3) C (4) D 


Assertion :- Carbanions have ammonia like 
pyramidal shape. 

Reason :- The carbon atom carrying negative 
charge has an octet of electrons. 


(1) A (2) B (3) C (4) D 


Assertion :- Pyrrole is a weaker base than its 
hydrogenated product pyrrolidine. 

Reason :- Lone pair of electrons on nitrogen is 
delocalized in pyrrole. 
(1) A (2) B 


(3) C (4) D 


Assertion :- A mixture of o-nitrophenol and 
p-nitrophenol can be separated by steam 
distillation. 

Reason :- o-nitrophenol is steam volatile but 
p-nitrophenol is not. 
(1) A (2) B 


(3) C (4) D 


e 
Assertion :- The carbocation CF, - CH, 
® 
is less stable than CF, . 


E 
Reason :- In case of CF, — CH, , the strongly 


electron withdrawing — CF, group intensifies the 


e 
+ve charge but in case of CF, , the lone pairs of 
electrons on each of the three F-atoms overlap 
with the empty p-orbital of the carbocation carbon 


10. 


11. 


12. 


Assertion :- Acidity of the following compounds 
decreases in the order 

HC=CH > CH,=CH, > CH CH, 

Reason :- Acidity of the compounds increase as 
the electronegativity of the carbon increases to 
which H is attached. 
(1 A (2) B 


(3) C (4) D 


Assertion :- The acidity of alcohols follows the 
order : 1° > 22» 3°. 

Reason :- The + I effect of the additional alkyl 
groups favours the cleavage of O-H bond. 

(1 A (2) B (3) C (4) D 


Assertion :- Phenol is less acidic than p-nitro 
phenol. 

Reason :- Phenolate ion is more stable than 
p-nitro phenolate ion. 
(1) A (2) B 


(3) C (4) D 


Assertion :- Pyrrole is more basic than pyridine. 
Reason :- In pyrrole, nitrogen is sp?-hybridized. 
(1) A (2) B (3) C (4) D 


Assertion :- Aniline is a weaker base than benzyl 
amine. 

Reason :- n aniline, mesomeric interaction occurs 
between benzene ring and amino group. 


(1) A (2) B (3) C (4) D 


Assertion : Cyclopentadienyl anion is much more 
stable than allyl anion. 

Reason : Cyclopentadienyl anion is aromatic in 
character. 
(1 A (2) B 


(3) C (4) D 


Assertion : Acetic acid is stronger acid than ethyl 
alcohol. 


Reason : In acetate ion both C-O bond lengths 


are equal. 
atom, thereby dispersing the +ve charge. (1) A (2) B (3) C (4) D 
(1) A (2) B (3) C (4) D 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Assertion : Tropylium ion is more stable than 
benzyl cation. 

Reason : Tropylium ion is anti-aromatic in nature. 
(1) A (2) B (3) C (4) D 


Assertion :- Phenol is more acidic than benzyl 
alcohol. 


Reason :- CH-OÓ is more stable than 


GH SCHO 


(1) A (2) B (3) C (4) D 


Assertion :- Picric acid is stronger acid than 
phenol. 

Reason :- Picric acid has -COOH group, while 
phenol has -OH group. 
(1) A (2) B 


(3) C (4) D 


Assertion :- Pyridine is less basic than trimethyl 
amine. 

Reason :- Nitrogen atom in pyridine is sp? 
hybridized, while in trimethylamine it is sp?. 

(1) A (2) B (3) C (4) D 


Assertion :-Enol form of cydohexane-1,3,5-trione 
is more stable than its ketoform. 

Reason :- It contains a-hydrogen atoms. 

(1) A (2) B (3) C (4) D 


Assertion :- C,H.NO, shows functional 
isomerism as well as tautomerism. 

Reason :- Nitroethane shows tautomerism due 
to presence of a-hydrogens and functional 
isomerism with ethyl nitrite. 


(1) A (2) B (3) C (4) D 


Assertion : Tautomers have different functional group. 
Reason : Tautomers have same molecular formula. 
(1) A (2) B (3) C (4) D 
Assertion :- The following compound are given 
below — 

CH,CH,NO, , CH;—CH.NO, & 


| 
CH. 


CH;-CH—CH, CH, 
NO, 


all three compounds are soluble in NaOH. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


Reason :- All above compound have lower 
boiling than CH,NO,. 
(1) A (2) B (3)C (4)D 
Assertion :— Phenol is stronger acid than alcohols. 
Reason :- Phenol is stabilized by resonance 
whereas alcohols are not. 
(1)A (2) B 


(3)C (4)D 


Assertion :- Formic acid is a stronger acid than 
benzoic acid. 

Reason :- pK, of formic acid is higher than that 
of benzoic acid. 
(1)A (2) B 


(3) C (4) D 


Assertion :- Here two structures are given 
® 
NH, NH, 
Ó Q 
I II 
I and II are not acceptable canonical structure. 


Reason :- Carbonium ions are less stable than 
ammonium ions. 


(1) A (2) B (3) C (4) D 
Assertion :- Benzene hexachloride is an aromatic 
compound. 
Reason :- Ít contain 3x bonds in the ring. 
(1) A (2) B (3) C (4) D 
H C,H, 
Assertion :- cicon, and nci are 
CH, CH, 
enantiomers. 


Reason :- Non-superimposable mirror images are 
known as enantiomers. 

(1) A (2) B (3) C (4) D 
Assertion :- Dimethyl amine has more basic 
strength than trimethyl amine. 

Reason :- It is due to solvation effect. 


(1) A (2) B (3) C (4) D 


c 
Assertion :- In a the C-C-C bond 
angles are different. 


Reason :- The C has steric effect of -CH, group. 
(1) A (2) B (3) C (4) D 
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28. 


29. 


30. 


Assertion :- Benzyl amine is more basic than ethyl 
amine. 

Reason :- Phenyl group has +I effect. 

(1) A (2) B (3) C (4) D 
Assertion :- o-nitrophenol is more acidic than 
m-nitrophenol. 

Reason :- At o-position, — effect of -NO, is more 
than at m-position. 

(1) A (2) B (3) C (4) D 
Assertion :- N, N-diethylethane is more basic than 
N, N-dimethyl methane. 


Reason :- +] of ethyl is more than methyl group. 


(1) A (2) B (3) C (4) D 


EXERCISE-II (Assertion & Reason) 


31. 


32. 


33. 


Assertion :- Dimethyl amine has more basic 
strength than trimethyl amine. 
Reason :-It is due to solvation effect. 


(1) A (2) B (3) C (4) D 


CH, 


N 
Assertion :- In ie the C-C-C bond 


angles are different. 

Reason :- The C has steric effect of -CH, group. 
(1) A (2) B (3)C (4) D 
Assertion :- Benzyl amine is more basic than ethyl 
amine. 

Reason :- Phenyl group has +I effect. 


(1) A (2) B (3) C (4) D 


ANSWER KEY 
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